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(54) Nucleic acid-immobilized substrate 

(57) By immobilizing identical or different nucleic ac- 
ids in a plurality of dot-like areas on a carrier which com- 
prises a base materia! and compound carried on the 
base material, the compound having one or more 
alkylating groups, through intermediary of the alkylating 



group, a nucleic acid-immobilized substrate on which 
nucleic acids are firmly immobilized in fine dot area with- 
out reference to chain length of nucleic acids is provid- 
ed, which enables efficiently introducing the nucleic ac- 
ids onto the base material in a simple manner and can 
be produced with a simple apparatus. 
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Description 

BACKGROUND OF THP INVENTION 
Field of the invention 

production method therefor and an analysis method b/uHl^inglt ^ " SimP ' 6 "'"^ 35 We " as a 

Description of the Related An 

"sed. t,pS and so ,0,1h ' ,he ' ol ">wmg two kinds of methods are mainly 

sirsss iz^TKsarr: adsorp, r usin9 a base — — - p^-e 

<2>a™nodo, Sy n,hes^ 

{ ™~'~ Patent Potion in 

are dropped off from the substrate especially during 000^ ^ I T * °* method ' nUCteic acids 
reduced and results may bo varied to cause bad moroducS c 1? " cor *«* w '*» de '*=tion sensitivity may be 
.ha, a short chain nucleic acid of about 50 Z TorZ Tst Z ^ZT T" *° 3 d « 

a long chain nucleic acid can be immobilized by this method mmobi ^ although 

[0004] Further the method described in W0Q7/1 mRR 
regents, because DNA is synthesized Z a base mate * ^ 

anyone. Moreover, i, also suffers from a drawback tha, nucLi act ,h f * ^ be 6aSi ' y performed b V 
about 25-mer or shorter. C e ' C aC,ds ,hat can be synthesized are limited to those of 

SUMMARY OF THE IIWFNTIDM 

to chain length of the nucleic acids, which enab ^ TffS Z Z ' : m T bl,Ked d °' areas wi,hout re '*™ce 
sjjpte manner and can be produced with aTmpTe ^appar'us 9 nUC ' eiC *** ° m ° 3 base ™^ in a 

abase mll:^ 

group, the nucleic acids can firmly be immobilized on me 2£?j!T2 ' - of ,he ^'ating 

he nucleic acids, and the aforementioned object can be achieved Zt LT* T re ' efenCe ,0 chain le "9- of 
[0007] That is, the present invention provides the Rowings V aCCOmpllshed ,he P"*«rt invention. 

(1)A =e;^ 

one or more alkylating groups' and «h "C™ crt are ^ *" ^ ,he COmp °- d ^ving 

'hrough the intermediary of the alkylating group « a pluraii.y of dot-like areas on the carrier 

ZZ7^:Z^ SUbStra ' e aCC ° rdin9 ,0 «-* - — —g the abating groups 
^t^^^^ aCC ° rdin9 1 ° ° ) " *>' Wherei " ^ ™"« haS a — -P—ed 



M-R -G 

(I) 



^ R reTri 1 T* ** C ° mP ° Und ^9 0ne » ™* alkylating groups 
R represents a functional qrouD selected fmm th« « . 9 r °ups : 
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or unsaturated aliphatic hydrocarbon group having 1-20 carbon atoms) : 

-N^-R 2 
R 1 

(R2 and R 3 independently represent a hydrogen atom., a norma! or branched saturated aliphatic hydrocarbon group 
w having 1 -20 carbon atoms or unsaturated aliphatic hydrocarbon group having 1 -20 carbon atoms, a cycloalkyl group, 

an aryl group or an aralkyl group , which may have one or more substituents; provided that one of R 2 and R 3 represents 
a hydrogen atom, the other represents a normal or branched saturated aliphatic hydrocarbon group having 1 -20 carbon 
atoms or unsaturated aliphatic hydrocarbon group having 1-20 carbon atoms, a cycloalkyl group, an aryl group or an 
aralkyl group, which may have one or more substituents; R 2 and R 3 may be also bonded together to form a nitrogen- 
15 containing heterocyclic group that may contain an oxygen atom), -COCK -OCO-, -NHSO a - ? -NHC(S)IMH- and -S0 2 NH-; 

n represents an integer of 0-20; 

when two or more groups of R exist, they may be identical to or different from each other: 
G represents the base material or a polymer that can be adhered to the base material]. 

(4) A carrier for immobilizing nucleic acids, which comprises a base material and compound carried on the base 
20 material, the compound having one or more alkylating groups. 

(5) A method for producing a carrier for immobilizing nucleic acids, the carrier comprising a base material and 
compound carried on the base material, the compound having one or more alkylating groups, 

which comprises the step of getting the compound having two or more alkylating groups or the compound 
having one or more alkylating groups and one or more functional groups that are not alkylating groups, to covalently 
25 bond with functional groups on a surface of the base material having the functional groups can be covalently 

bonded with the alkylating groups or with the functional groups that are not alkylating groups, 
while leaving at least one of the alkylating groups of the compound. 
- (6) A method for producing a nucleic acid-immobilized substrate, which comprises the step of bringing nucleic 
acids into contact with a carrier for immobilizing nucleic acids, 
30 wherein the carrier comprises a base material and compound carried on the base material, the compound 

having one or more alkylating groups 

(7) A method for detecting a nucleic acid by hybridization using a nucleic acid labeled with a labeling substance, 
wherein the nucleic acid-immobilized substrate according to any one of (1) to (3) is used. 

35 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0008] Hereafter, embodiments of the present invention will be explained in detail. 

<1> Carrier 

40 

[0009] The carrier used for the nucleic acid-immobilized substrate of the present invention is for immobilizing nucleic 
acids, and comprises a base material and compound carried on the base material, the compound having one or more 
alkylating groups (this may also be referred to as "alkylating reagent" hereafter). 

45 (1) Base material 

[0010] The base material used for the present invention serves as a support of the aforementioned carrier, and it is 
not particularly limited so long as it basically composed of a material that is insoluble in a solvent and is in a state of 
solid or gel at an ordinary temperature or within a temperature range around it (0-100°C). The definition that the base 
so material is insoluble in a solvent means that the base material is substantially insoluble in various aqueous and organic 
solvents used for process steps where the alkylating reagent is provided on the base material to be carried on the base 
material as described hereinafter, then nucleic acids are immobilized thereon as the carrier, and then the substrate is 
used as a DNA tip or the like. 

[0011] Specific examples of the material of the carrier base material include plastics, inorganic polymers, metals, 
55 natural polymers, ceramics and so forth. 

[0012] Specific examples of the plastics include polyethylene, polystyrene, polycarbonate, polypropylene, polyamide, 
phenol resin, epoxy resin, polycarbodiimide resin, polyvinyl chloride, polyvinylidene fluoride, fluorinated polyethylene, 
polyimide, acrylic resin and so forth. Specific examples of the inorganic polymers include glass, crystal, carbon, silica 
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derivatives .hereof andso forth. S^^^^^^Z "T* ^ Chi '° San - alainic aci * 

boron carbide and so forth pec " lcexam P les oflheceram.es .nclude alomma. silica, silicon carbide, silicon nitride 

E2 nJJ^EZ^ 6356 ma,e " al * h the '™ « * example, a film., p.a.e, fiber or the „ke, and its 
(2) Compound having one or more alkylating groups 

groups is one used as an alkylating reaqent and examoiZ , ■ ! P haVI " 9 SUCh 0ne or more alk y'ating 
acid a.kyl ester, alky, metal compSn^ 

S^et^ 

[0016] SDecific G y a mnbc rt f *>,*/d,991 : 5,387,707 and so forth. 

ated alkyl-N-alkoxyaminobenzene hal^Jdt^ S^Z dlh f9 ena,edalk °^-a™nobenzene, ha.ogen- 
zene. ha.ogenated alko^N^tomSS^f oxy-N-alkoxyam.nobenzene, ha.ogenated aiky.phenylaminoben- 
a-*y.-N-carboxya,ky^ 

boxyalkoxyaminobenzene and so forth 9 a,k °*y^arboxya.k y .am,nobenzene, ha.ogenated alkoxy-N-car- 

group to tho base materia.. SpoiS^^TaSI I fJT C ° mP ° Und "* im ™ bil ™9 «"* alkylating 

hydroxy, group, ha.ogen ^ hJ«Z^2 k ** ' UnC,i ° nal 9r ° Ups S " ch a * 

ally, group, carboxy, 9 grou P , s,Uo^^ Z^^^^Z^ 0 ^ "* W "* 9 ™ P ' 
group, carbodiimide group, thiol group and amino group X *' ,S0C y anate 9™P. isothiocyanate 

Snitr^r^^^ 
in the alkylation reaction and the position on me ,e^ 

aromatic ring. ert ' a,V n,tr0gen alom 7)16 substrtuent is preferably introduced on an 

(3) Carrier 

E.a?d 6 ^ 

invention means tha, the alkylating/eaqen. Ts ^notlbln..!" „ baSS ™ ,er,a ' The ,erm ' W far the present 
such as water-solubte so.ven's and r a' c o.ven SSJ^STK ? ** ^ mat6rial h solve "* 
the nucleic ac^m mobilized ^*J^£^^ M ™™^™^c^.^ 

ULngX^ 

aforementioned base materia.. However inttS^S.i n 9 C ° Valent bond ' 50 lo "9 a * « is carried on the 
earned on the base materia, through cova.em bond USedf ° rthepreSen,lnvef1t '°" « ha alkylating reagent is preferab^ 

Sired.^ a,kV,a,in9 rea9em ^ bS — d " the who.e surface of the base materia, or on a part thereof 

can be used, which may also be referred to as E b ° nded , W " h the po| y mer compound through covalen. bond 
the a.ky.a,ing reagent carrying poiymJ^^nJS^r^ T?"" 8 C ° mP ° Und " A,,hou 9 h 

a,ky,a,ing reagen, bonded with Jp^^^^^ '"^ & ° ^ 95 " is «*-Po«nd comprising the 
has a mo,ecu,ar weigh, in the rangj "of 500 to Tooo ooo rea9en ' '^'"V P °* mer 

« *° — —a. by physica, adhesion pref- 
of the alky,a,ing reagem moiL.es in St^ If thenumber 

* ... 1. it lacks the ability to immobi.ize nuS ^^JZ^ ^F^™*™** haS < ' S leSS than 2 < 
too mach larger than the aforementioned «^£S^Shl2 1°' °" a ' ky,a,in9 ^ m ° ,eCU,eS is 

and thus its handling property may be deara^Lhl V ? ! ° h ' 9h ° r " may not be made in, ° « solution, 
unsatisfactory perfomnance as a product: " aPP " ed *° bMe al,hou 9 h 

it may not show 
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^^^^^;sc:zr po T sho : s hi9h adhesion ,o ,he b * se 

in, vapor deposition, coating b^aZ eXamP ' e ^ ^ 
foS ?hT a L he , °, arrier C3rrying ,hS a ' kyla,in9 rea9em ,hrouah c ° v alen« bond will be explained 

groups ir , themolecu , h number o '"-T ° M b0n * has 3 10 300 

can be obtained, and its solution may have an a- ^f° UPS * 3 '° ^ SUf,iCien * abi,ily ,0 immobi,ize nuclei? acids 
10028] To obtain a carrier carZn .hTl 3PP ° pna ! e v,scos,, y and ,hus P^erred in view ol handling thereof 
bond on the surtax o^7 b Z^sZ wh Teh 2 v T T'T"**** ^'a''" 9 9r0Ub < S > th ™ 9n 
example, an alkyfa.ing reagen, hTvta one J e mol" I f . r ^ '° 35 " C ° Va ' em b ° nd ^ Ca ' rier " herea ^- «>' 

-con,, 9 ,„„ ps ,„a, c,„ b. ZZZXZ Zl ^TT 9 """ °" * "» base "»'«« »«"»9 

covak>„ % boaood „»„ , Be S3 " *' S '° " " *» '»""£> "«1 lor ,h« produoaon „, ,„ c carrier ,„." can bo 

alayaatanoW a „ d eompoSnZ Z " ^11? ^™"''°™*' C ° mP °" , ' d hmi "» »"»» 

Wa earner f!*,^ 
rrran.onad ,„ ,he abo», (2) bante, iSSJn "a! ,a ,7 P ° nS ' S " ng °' ° ne °""« alk " a,i "S 

ho »„c„,„a, 3 ,onp s ,„,„ alk>la , in8 reage „, may „ e , ^ , »™' e 2 1 ™' toa '"» M -"» •«* 

- K. Jtrrs," ^ l ;^rr,nr, ,,ro,idin9 — bp " d - - p— » 
r-rrrbt-zrr 

« functional groups that can pLSvIlem bZon ts.frf tkT eXP ' ained ^ ab ° Ve (1 > introduced wit " the 
limited so long as it is a funct^ataZlhl^n Z T?k ,UnCt,0na, 9r0up t0 be introduced *s not particularly 
that can be covalen .y ZSS^ZT^^^^ T* ^ fte a,ky ' a,in9 rea9enI or a W 
include hydroxy, group, imino group am in ST tha " a ' ky,ating 9r0Up S P ecific ««"P«~ "^reof 

These functional roups can sui tabj beTeSdepe d 7 ole funcS^ ^ a ' dehyde 9r ° UP 3nd S ° '° rth - 
« rea hi (b 4^ 

K seized SpTnrg S ^ m^^f me b" 0 " fT ^ ^ ^ SUriaC ^ a -thod 
Furthermore, the fuLiona g o J jy T T^ 0 ? 8 ' '° ^ inlr0dUCed 3nd 50 ,0rlh 

[0034] When amino groups are uS^^^ZTT b3Se ma ' eria ' ° r ° nt ° a part ,hereof 

» base material can be immersed in ^22^ ? " 9 ^ b3Se material ' f ° r exam P ,e - the 

3-amino P ropy„rie,hoxysi,an: n ^.u^Z^a^raT am 'r SUbStitU,ed °^noa. k oxysi.ane such as 
Then., the base material may be taken ou, from ^1 1 , ? k Under 3 ,em P era,ure condition of 70 to 80°C. 

heating a. about 100-120'^ b u 4 sZ s Fur^ " iH^ ^ *° ^ ^ S ° ,U,i ° n ' a " d dricd * 
mentioned 3-aminopropyltriethoxvsilane and th „ T S ° P ° SS ' b,e '° a "° W ,ne amino 9 rou P °< afore- 
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of the earner after functional groups are .iSC^ ma,er,a,S may 3,50 be USed ■« Prod-Chn 
S, k ;,r;;^ »- <"* present invention, compound having two or 

no. alkylating groups anaTS^^^^^T^ 9 ^ ° M ° r ' UnC,i ° nal 9 rOU P s ,hal are 
.healKWating^^oupsorwitn^rc,! S 

condition, so that the compound should Jco^^^^SS^T Under a sui!ab,e 

material, while leaving a, leas, one alkylating gro^ZeZtLZ SJt is whe n thT' 5 °" I ^ ° f U * base 
one or more a.ky,a,ing groups and one or more tunc. ona. ^T^?^?^ ' S h COm P ound ha ™9 
pertonmed under such a condition that tho , ° P ,nat are not alk y'atmg groups, the reaction can be 



M R -G 

(i) 



group is a nitrogen yperi.e. * P °" ™ nng ' When ,he com P ound na ™9 a " alkylating 

R represents a divalent functional group selected from -NH-, -CH 9 - -NHCO- -CONH o <5 m/pu »i 
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and one or more functional groups that arc no. ™ 9 7 P m9 ° ne ° rm0re alk >"ating groups 
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involved in the aforementioned covalent bond. 

G represents the base material or the polymer compound. When the aforementioned alkylating reagent is carried 
on the base material through physical adhesion, G represents the polymer compound, and this polymer compound is 
adhered to the base material to form a carrier. 

5 

<2> Nucleic acid-immobilized substrate 

[0041] In the nucleic acid-immobilized substrate of the present invention, identical or different nucleic acids are im- 
mobilized in a plurality of dot-like areas on the carrier that comprises the base material and the alkylating reagent 
)0 carried on the base material through the intermediary of the alkylating group. 

[0042] In the nucleic acid-immobilized substrate of the present invention, the definition that nucleic acids are immo- 
bilized on dot-like areas means that the areas on which the nucleic acids are immobilized are sufficiently smaller than 
the size of the carrier in such a degree that a plurality of the nucleic acid-immobilized sites can be provided The shape 
of the dots is not particularly limited, and arbitrarily selected depending on the way of use. purpose of use and so forth 
15 of the nucleic acid-immobilized substrate. 

[0043] The dot-like nucleic acid immobilized sites of the nucleic acid-immobilized substrate of the present invention 
are specifically for example, those having an approximately circular shape and having a diameter of 10-3000 urn As 
for the size of the dots, the diameter is more preferably about 50-2000 urn, further preferably about 1 00-1 500 urn The 
lerm "approximately circular shape" means that the shape is not limited to a round but includes shapes analogous to 
a circle such as oval shapes without any particular limitation. The diameter of oval shape, for example means an 
average value of the major axis and the minor axis. 

[0044] As for the size of the dots mentioned above, if the diameter is less than 1 0 urn. detection may become difficult 
whereas if the diameter exceeds 3000 urn, it may become difficult to secure a moderate number of dots per unit area 
Therefore, if it takes into consideration case of detection, provision of desired number of the dots per unit area and so 
forth, it is preferable to make the size of the dots within the aforementioned range. 

[0045] The number of the dot-like nucleic acid-immobilized sites of the nucleic acid-immobilized substrate of the 
present invention is not particularly limited, and suitably selected depending on the way of use. purpose of use and so 
forth of the nucleic acid-immobilized substrate. However, for example, the number of the nucleic acid-immobilized sites 
may be, specifically, about 10-10000, preferably about 50-350, per 1 cm2 of the nucleic acid-immobilized substrate 
The geometrical arrangement of the dot-like nucleic acid-immobilized sites of the nucleic acid-immobilized substrate 
of the present invention may also be suitably selected depending on the way of use. purpose of use and so forth of 
the nucleic acid-immobilized substrate. 

[0046] As the nucleic acids to be immobilized on the nucleic acid-immobilized substrate of the present invention 
there can be mentioned natural DNA or synthesized DNA (including oligo nucleotides) and RNA (including oligo nu- 
cleotides) without any particular limitation. The nucleic acids to be immobilized may be single-stranded or double strand- 
ed. According to the present invention, nucleic acids that have a functional group showing reactivity with the alkylating 
group, are usually used as the aforementioned nucleic acids. The nucleic acids immobilized in dot-like areas of the 
nucleic acid-immob.lized substrate of the present invention may be identical or different from each other When different 
nucleic acids are used, geometrical arrangement of those nucleic acids and so forth may suitably beselected depending 
on the way of use, purpose of use and so forth of the nucleic acid-immobilized substrate to be obtained 
[0047] To .mmobilize such nucleic acids in dot-like shapes on the carrier, small amounts of nucleic acids can be 
provided in dot-like shape of a desired size on portions of the base material that carries the alkylating reagent under 
a suitable condition so that the alkylating reagent and the nucleic acids should be brought into contact with each other 
to cause the reaction between them. As a result of the reaction ot the alkylating group of the alkylating reagent carried ' 
on the base material, and amino group, imino group or the like of the nucleic acids, the nucleic acids are covalently 
bonded with the alkylating reagent. If thiol groups are introduced into the nucleic acids beforehand covalent bond is 
also formed by reaction of the aforementioned alkylating group and the thiol group. As a result, the nucleic acids are 
immobilized on the carrier. 

[0048] Specifically, nucleic acids are usually provided in a state that they are contained in water or buffer so that the 
activity of the nucleic acids to be immobilized should be maintained during the contact and the reaction of the both In 
general, the temperature for the contact is preferably 0-1 00°C so that the activity of the nucleic acids to be immobilized 
should not be lost. 

[0049] Means for providing small amounts of nucleic acids ; usually in the form of water or buffer containing the nucleic 
acids, in dot-like areas on the carrier includes method of utilizing a dispenser, method of utilizing a pin method of 
utilizing bubble jet and so forth. However, the present invention is not limited to these. Apparatuses for providing so- 
lutions in small amounts by the above methods are commercially available, and they can be used for the present 
invention. K 

[0050] When analysis is carried out by using the nucleic acid-immobilized substrate of the present invention, the 
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^SSSZ^I^^^ br ° U9h ; in '° M W " h " UCleiC «*•">»■" *• a'orementioned 
acids and so fcr^^SS£t bond owim unr^ TT! ""^ ^ ° thef « han ' h6 imm ° bilized ™ cleic 
•he earner, aft. the nuCeic »»SS£S SSSSfSlS T "ST " 

Ele'^t^ inV ! nti ° n - -he nucleic 

bridization and so fo'rth ^Z^Zu^sZZ S^,T«2EJ? ™T * "'^ ** ^ 
acid-immobilized substrate the analysis can n«rf m™!r ,! V amed oul by usin 9 ,he nucleic 

the, since the nucleic aci tfcSSE d .^^Z^, SUP T repr ° ducibil,t y and ^antiflcation ability. Fur- 
ence to the number and leZ he chlT^rio^nnH "T" 0 " ^ imm ° bi,iZe nUC ' eiC acids wi,hou « refer " 
substrate. Based on these thVnuc leic add iL^hT h k ^ ^ simu,,a " e °^ dealt with on the same 
and so forth fortechn que o Uete^ZuZtZT T ? PreSem inVen,i ° n Can be used as a D ™ tip 
forexamp.e.SBH<Seq^ 

Matrix) method an SZ^^^T" *> "V™™ 1 ™ 0li 9— .eotide 



EXAMPLES 



[0052] Hereafter, the present invention will be explained with reference to the following examples. 

Preparation Examp!e> . 

(1) Preparation of alkylating reagent 

formanilide, phosphorus OX) ^^Z^^l 5) ^S^S£S^T' TT ^ 9) « N " me,hy '- 
cooled with addition of ice neutralized with adriiJn „i/ k „ T for 3 hours. This reaction mixture was 

=====•" a£S£=as 

1 H-NMR (CDC1 3 ): 5=3,0 (s, 3H), 5=3.65 (m, 2H), 5=3.75 (m„ 2H), 5=6.70 ,d, 2 H), 5=7.75 ,d, :2H), 5=9.75 (s, 1H ) 
(2) Production of aminated slide glass 

were immersed in the mixture and heat-treated at 75T fnr I T IT ° 1 ' 3nd 15 P ' eces of slide 9 lass 

<Example> 

(1) Preparation of alkylating reagent carrying slide glass 

at room temperature to, ^Ominutes FurtSr E ^'T^ '" me,han0 ' (5 °° ml > and ,he ™»»nol was stirred 
slidoglass. a,Uref ° r3 ° m,nUteS - further, they were dried at 37'C for 30 minutes to obtain abating reagent carding 

(2) Immobilization of nucleic acid on alkylating reagent carrying slide glass 

[0056] An oligonucleotide having the nucleotide sequence shown in SFO in mo- 1 /01 

NaCI at a concentration of 100 nq/ul to obtain a DMA c „,,!l Q ° " ° 1 (21 " mer) was dissolved in 2 M 
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glass obtained in the above .(1 ). This was put into a drier and dried at 37°C for 15 minutes. Then., the slide glass was 
immersed in Buffer A (0.2 M sodium chloride, 0.1 M Tris-HCI (pH 7.5), 0.05% Triton X-1 00) containing 3% BSA (bovine 
serum albumin) and dried at 37°C for 1 5 minutes. Subsequently, the slide was washed with TE buffer (1 0 mM Tris-HCI 
(pH 7.2). 1 mM EDTA) and dried at 37°C for 15 minutes to obtain alkylating reagent-immobilized slide glass on which 
5 the double-stranded DNA was immobilized. 

(3) Hybridization 

[0057] As a probe used for hybridization detection used was an oligonucleotide having a nucleotide sequence com- 
10 plementary to the nucleotide sequence of aforementioned SEQ ID NO: 1 , which was labeled with biotin. 

[0058] On the DNA-immobilized portions of the aforementioned slide glass, a hybridization solution [3 x SSC (SSC: 
1.5 M NaCI, 0.15 M sodium citrate), 10% dextran : 1 pmol of biotinylated probe] : 30 jji I each : was placed, and heated 
overnight on a water bath at 42°C. 

15 (4) Post-hybridization 

[0059] After the hybridization, the hybridization solution was lightly soaked up from the slide glass, and the slide 
glass was subjected to post-hybridization washing under the following condition to remove nonspecifically adsorbed 
probe. 

20 

[Post-hybridization washing solution and condition] 
[0060] 

25 First step: 2 x SSC. 1% SDS; room temperature, 5 minutes, 2 times 

Second step: 0.2 x SSC, 1 % SDS; 40°C, 5 minutes. 2 times Third step: 2 x SSC: room temperature, 5 minutes, once 

(5) Detection of hybridization 

30 [0061] The slide glass after the aforementioned post-hybridization washing was blocked by immersing it in Buffer A 
(500 ml) containing 3% BSA at room temperature for 30 minutes. Then, it was immersed in 45 ml of a solution of 
streptavidin-alkaline phosphatase conjugate (Gibco BRL. prepared by diluting 2000 times the stock solution with Buffer 
A containing 3% BSA ) and allowed to react at room temperature for 30 minutes. Then, the slide glass was immersed 
in Buffer A (50 ml) and left at room temperature for 5 minutes. This procedure was repeated twice to remove the 

35 conjugate not bound to the biotin. 

[0062] Then, the slide glass was washed once with Buffer B (30 ml). Finally, it was immersed in a substrate solution 
(20 ml of Buffer B, 1 8 uJ of 5-bromo-4-chloro-3-indolyl phosphate (BCIP) solution, 36 uJ of nitroblue tetrazolium (NBT) 
solution) and left at room temperature for 3 hours to perform the color development reaction. The results are shown 
in Table 1. 

40 

[Composition of Buffer A] 
[0063] 



0.2 M 


NaCI 


0.1 M 


Tris-HCI (pH 7.5) 


0.05% 


Triton X-1 00 



[Composition of Buffer B] 
[0064] 



55 



0.1 M 


NaCI 


0.1 M 


Tris-HCI (pH 9.5) 
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Comparative Example> 

(1) Immobilization of nucleic acid on poly-L-lysine-coaled slide glass 

[0065) An oligonucleotide having the nucleotide sequence shown in SEO ID wn 1 /91 m i 

SSC a. a concentration of 100 ngfrl to obtain a DNA solution T US in ^SPBIO m ticW So LT T ^ ° 2 * 

Ltd. : the DNA solution was spotted on 500 areas at nrerto^Z, I . ' Software Eng.neer.ng Co.. 

ma). This was put into a chambe 1 SiX,S^^^ ton r^ L ^ ,ne ^ Slide 9 ' aSS ^ 

80'C in a vacuum dner for 2 hours. The ^S^^S^^^ " * hd * 

( 1 g of succinic anhydride. 1 00 ml of N-methvlovn-niilno 1 ^nl, « o ./° ' ' hen lmmersed ln a blocking solution 

for 1 0 minutes, and washed °XTJS^SSS^1 £ A , *°*" m (PH 8 0)) 3 ' r °° m 

acid was immobilized. ^ '° ° b ' a,n P^-'vane-coaled slide glass on which the nucleic 

(2) Hybridization 

(3) Posl-hybridizalion 

(4) Detection of hybridization 

Table 1 



Signal Detection 




Example 


C 


Comparative Example 


X 


U Signal appeared uniformly and clearly. 
A: A part of signal appeared unevenly or unclearly. 
X: Most part of signal appeared unevenly or un- 
clearly. 



27 J£2 Sin e S^TSCr^*? 3 "^^^^S^ on which DNA is 

limitations of number o, s£j^^^™T ™ T"" 1 *** ^ M ^ f ™ 

base material. Furthermore since the subs rate of h be simu,tane °^ly dealt with on the same 

forth, it shows supen^orabS PreS6nt ' nVen,i ° n b S ' ab ' e '° r ■»"■ heal ™ is '"e in air and so 

[0072, This invention being thus described it wTbe o^ouMhaUh^ "P"^" 1 * < ua «'°" ability, 
variations are no. to be regarded as departure from ,L I , . ™ ™* V3ried in various wa V s - S ^h 
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SEQUENCE LISTING 
<110> Nisshinbo Industries, Inc. 

<120> Nucleic acid- immobilized substrate 

<150> JP 11-337433 
<151> 1999-11-29 

<160> 1 

<210> 1 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 1 

gttacccaca taccacgaat c 21 

Claims 

1. A nucleic acid-immobilized substrate having a earner and identical or different nucleic acids : 

wherein the carrier comprises a base material and compound carried on the base material the compound 
having one or more alkylating groups, and the nucleic acids are immobilized in a plurality of dot-like areas on the 
carrier through the intermediary of the alkylating group. 

2. The nucleic acid-immobilized substrate according to Claim t , wherein the compound having the alkylating groups 
consists of nitrogen yperite. 

3. The nucleic acid-immobilized substrate according to Claim 1 or 2, wherein the carrier has a structure represented 
by the following general formula (I): 

11 
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M-R -G 

(I) 



fl " ^ R Z^iJTT" COmP ° Und haVing ° ne or more gating groups 
-NHCO ToNH VTZ TrTTri e,6C,ed T 9r ° UP ""^i" 9 ' W 



2 



R 1 



^«2S:CriaZ' orbr r ed sa,urated « 

an aryl group or an aralkyl group ^U ^tTonl^T kT haV ' n9 1 " 2 ° Cafb ° n a '° mS ^ 3 9™P 
androgen atom, the otherrepriS 

atoms or unsaturated a.iphatic JS^S^SZSS! SSLT* ^ haVm9 1 20 Cart ™ 

aralkyl group, which may have one or more suS^T R 2 an^ 1 \ * W ^ 9 ™ P > a " aryl ^ or a " 
comaihingheterocyclicgroup^ 

n represents an integer of 0-20 - ' '° C °"' -NHS0 2 , .NHC(S)NH and S0 2 NH-: 

tZ'ZlTiZZ ,° f • ^ ^ 66 ^ ,0 «* different f ™ -ch other 

represents the base catena, or a polymer that can be adhered to the base materia.]. 

~ — - compound carried on the base 

"eTmr aty P a°~ «~ »~ gating groups, or the compound 

covaiently bond with functional group's on a surface of the basTZ ^ - ^ a ' kyla,in9 9r0U ^ ,0 

be covalently bonded with the alky.atfng grouos o^wL thp ,f r , ^ ^ fUnCti ° nal gr0ups that can 
while leaving at .east one of the iSS^^^ST ** ~ ^ 

having!'™ ^ZS^ *~ ^ "« « - «~ -he compound 
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(54) Nucleic acid-immobilized substrate 

(57) By immobilizing identical or different nucleic ac- 
ids in a plurality of dot-like areas on a carrier which com- 
prises a base material and compound carried on the 
base material, the compound having one or more 
alkylating groups, through intermediary of the alkylating 



group, a nucleic acid-immobilized substrate on which 
nucleic acids are firmly immobilized in fine dot area with- 
out reference to chain length of nucleic acids is provid- 
ed, which enables efficiently introducing the nucleic ac- 
ids onto the base material in a simple manner and can 
be produced with a simple apparatus. 
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